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ABSTRACT. Summation arithmetic functions of Mertens and Liouville are investigated in the paper. It is proved that the limiting distribution of these functions is the normal. It is also shown that the estimating of standard deviation of these functions 1/2 () On cannot be improved.
The estimate of the average of Liouville summation function is found. The estimate of the order of growth of the ratio of the summation functions of Mertens and Liouville is also found.
INTRODUCTIN
An arithmetic function in the general case is a function defined on the set of natural numbers and taking values on the set of complex numbers. The name arithmetic function is related to the fact that this function expresses some arithmetic property of the natural series.
Many arithmetic functions, considered in number theory, take on natural values. In this paper we will consider just such arithmetic functions.
An arithmetic function of a summation type is a function:   the natural number k has an odd number of prime divisors of degree higher than the first).
Therefore, it is of interest to study the above summation arithmetic functions and determine the similarity and difference in their behavior.
We will explore in the paper:
1. The limit distribution of the data of the summation arithmetic functions.
2. The asymptotic behavior of the above summation arithmetic functions.
We will use both probabilistic and exact methods for these purposes.
LIMIT DISTRIBUTION OF MERTENS AND LIOUVILLE SUMMATION ARITHMETIC FUNCTIONS
It is known [1] 
,1 kn . In particular, we can talk about mathematical expectation (average value)
and characteristic function - 
We introduce a random variable -:
, where the probabilities are:
We denote the distribution function of the random variable () .
Based on (2.5) and Remarks 4 on p. 123 [3] , the distribution functions () n Gy converge to the distribution function () Gyat a value n , as discrete distributions having jumps at the same points.
We denote Liouville function with the limiting distribution - . The following upper bound was proved for Mobius and Liouville arithmetic functions in [4] : The asymptotic independence of these arithmetic functions follows from the estimate (2.6):
Theorem 2
The limiting distribution for Mertens and Liouville summation arithmetic functions S( ) n is the normal distribution.
Proof
We denote the characteristic function for the arithmetic function () fk:
Let us consider the summation arithmetic function
Taking into account (2.9) the following equality holds:
Having in mind (2.7) and (2.10), for any fixed t, we obtain:
Based on [4] we obtain:
We denote Mobius or Liouville function with the limiting distributionf .
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Then, having in mind (2.11) and (2.12) we obtain for any fixed t and n :
Based on Theorem 1 on page 296 [5] having in mind (2.13) we obtain with the
Therefore, based on (2.14) we obtain for any fixed t and n : (2.15) is the characteristic function of the normal distribution with zero mean and unit variance, which proves the required assertion, by the continuity theorem on page 343 [5] .
Let us consider the characteristics of this limiting distribution.
It was proved in [4] that the standard deviation of Mertens and Liouville summation functions (n) S has the order:
We show that the estimate (2.16) cannot be improved.
Suppose that the Riemann hypothesis is true:
where (n) h is a slowly growing function.
Then we obtain the estimate in Lemma 1 [4] :
We substitute the estimate (2.18) into Theorem 1 [4] and obtain: 
...
Based on Theorem 3, the summation arithmetic function of Liouville The condition for the boundedness of the terms of the series is satisfied in our case -
On other hand:
This sequence tends to  . when the value n  Therefore, the series Consequently, the average value of the summation arithmetic function of Liouville
Mn almost everywhere is an unbounded function.
The question arises -what is the order of growth of the average value of the above summation arithmetic functions.
Theorem 5
The following estimate is performed for the average value of Liouville summation function:
where C is a constant.
Proof
It is known that the value ( ) 0 Ln  in the interval 90615 5 1 02 7 n  .
However, Liouville summation function has an infinite number of zeros
It is even proved in [6] that:
It is proved [4] that the standard deviation of Liouville summation arithmetic function
starting from a certain value m , for all nm  , the function () Ln would not have more zeros, but would shift to negative values, which contradicts [6] . Consequently, this assumption is false and the estimate (2.20) is true.
The estimate (2.20) corresponds to [7] , where the following approximation of the average value of Liouville summation function is given:
Approximation of the average value of Mertens arithmetic function also has the form:
where 0,0684765 C  .
3.ASYMPTOTIC BEHAVIOR OF MERTENS AND LIOUVILLE SUMMATION ARITHMETIC FUNCTIONS Theorem 6
The order of Mertens and Liouville summation arithmetic functions () Snalmost everywhere is equal to:
where () n  is any slowly increasing function.
Proof
It is known [1] that almost everywhere is satisfied for an arithmetic function () Sn:
Based on [2.16] , this inequality can be written for Mertens and Liouville summation arithmetic functions in the form:
Having in mind (3.2), the order, almost everywhere, is equal to:
which corresponds to (3.1).
Consequence
Based on Theorems 5 and 6, for Liouville summation arithmetic function, almost everywhere, the following estimate holds:
which is equivalent to Riemann hypothesis.
It was shown in [8] that the following estimate holds for Mertens function:
which is higher than (2.21). Thus, it is possible that the order of growth of Mertens function is higher than for Liouville summations function.
Therefore, the question arises as to the difference in the order of growth of Mertens and
Liouville summation arithmetic functions. To answer this question, we use the methods of complex integration.
Perron's formula [9] for summation arithmetic functions has the form: 
We consider a special case of Perron's formula for summation arithmetic
We take in (3.5) the values; We substitute (3.7) into (3.4): Thus, if this condition is fulfilled, then having in mind (3.9), (3.10) we obtain:
Consequently, the summation arithmetic functions: ( ), ( ) M x L x satisfy formulas (3.11), (3.12). The order of growth of the ratio of the summed arithmetic functions of Mertens and
Liouville is:
Proof
It is performed Based on [10] , the following estimate is performed on the horizontal sections Г1 and Г2:
The following estimate is carried out on the vertical section Г3:
Here we use the boundary of non-trivial zeros 
We put the value
Tx  in (3.17), then for any 2 x  , we get: which is equivalent to Riemann hypothesis.
CONCLUSION AND SUGGESTIONS FOR FURTHER WORK
The next article will continue to study the behavior of arithmetic functions.
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